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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A printed wired board characterized by coming to be formed in shape where the length 
of a periphery is longer than the minimum circle in which shape where have a circuit pattern 
more than a bilayer at least, and an electrical link between different layers was seen from said 
viahole in a printed wired board performed by a viahole surrounds this shape. 

[Claim 2]The printed wired board according to claim 1 forming two or more sorts of viaholes from 
which shape differs within a patchboard. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Thrs invention relates to the printed wired board which performs the 
electrical link between the conductor layers from which the multilayer printed wiring board which 
has a circuit pattern more than a bilayer at least differs by a viahole in detail about a printed 
wired board. 
[0002] 

[Description of the Prior Art]In order to electrically connect conventionally between the 
conductor layers from which a multilayer printed wiring board differs by a viahole, It was [ after 
laminating the substrate which formed the inner layer pattern first ] common to punch a through 
hole, then to have plated copper for wiring, etc. inside an outside surface (rear surface both 
sides) and a through hole, to have patterned an outside surface subsequently, and to have 
formed an outer layer pattern and a viahole by drilling. The shape of the hole was circular in 
order to carry out hole processing with a drill. 

[0003]When forming a printed wired board by the build up method used well in recent years, it 
faces performing hole processing and punching a hole is performed by exposing and developing a 
photopolymer using a photo mask. 

[0004]Also when the portion called land which formed the conductor in the circumference of a 
hole widely circularly was formed and the manufacture error of a hole site arose, processing was 
performed into the portion in which a hole is punched in any case so that problems, such as an 
open circuit, might not arise. However, in order for the above-mentioned land to be high-density 
accommodation of wiring, it will become an obstacle as the densification of wiring progresses. 
That is, since the land was widely formed as compared with wiring width, the surrounding pattern 
needed to be detoured. Then, in order to achieve the densification of wiring, forming a hole is 
performed, without performing forming a land small as much as possible, and providing a land 
ultimately. 
[0005] 

[Problem(s) to be Solved by the Invention]However, when the manufacture error was taken into 
consideration, even if the hole shifted, it was necessary [ it ] but to punch a hole small enough 
as compared with wiring width so that the reliability of connection might be maintained, and it 
had the problem that the electrical resistance in an opposite side viahole part will increase. In 
order to solve the problem, forming two or more holes was performed, but processing efficiency 
was not bad practical. The process became complicated and the method of attaching plating only 
to the portion of a hole thickly was not realistic, either. 

[0006]Since all the signal patterns were uniform circular through hole shape conventionally, in 
order that a circuit designer may change an electric circuit, When cutting and short-circuiting 
the circuit pattern on a printed wired board, the circuit pattern of the part into which a wiring 
layer processes it by following the complicated circuit pattern over each class from the starting 
point of a circuit pattern to a terminal point needed to be specified. 

[0007]This invention was made in view of the above-mentioned conventional problem, and the 
purpose is to provide a printed wired board with high wiring density small [ the electrical 
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resistance in a viahole part ]. 

[0008]Other purposes of this invention can distinguish a circuit pattern, the kind of parts, etc. 
easily by changing the shape of a viahole arbitrarily, and there are in providing the printed wired 
board which the part where a circuit designer processes a circuit pattern can be made easy to 
pinpoint. 
[0009] 

[Means for Solving the Problem]To achieve the above objects, an invention of claim 1, It is 
characterized by coming to be formed in shape where the length of a periphery is longer than the 
minimum circle in which shape where have a circuit pattern more than a bilayer at least, and an 
electrical link between different layers was seen from said viahole in a printed wired board 
performed by a viahole surrounds this shape. 

[0010]An invention of claim 2 is characterized by forming two or more sorts of viaholes from 
which shape differs within a patchboard to achieve the above objects. 
[001 1] Hereafter, this invention is explained further in full detail. 

[001 2] Dra wi ng 1 is a sectional view showing an example of 1 composition of a printed wired 
board of this invention. 

[0013]According to this, the printed wired board 1 had the circuit pattern 2 of the 1st layer, and 
the circuit pattern 3 of the 2nd layer, and has electrically connected between these layers by 
the viahole 4. Although what has a circuit pattern of a bilayer as an example of 1 composition of 
a printed wired board of this invention was shown in drawing 1 , this invention also includes a 
thing of composition of, having a circuit pattern of three or more layers, of course. 
[0014]By the way, in this invention, the above-mentioned viahole 4 is characterized by being 
formed in shape where the length of a periphery is longer than the minimum circle in which shape 
seen from a top surrounds this shape. Although a typical example of shape of such a viahole 4 
was shown in drawin g 2, of course, this invention is not necessarily limited to these. Also in 
shape of a gap to be shown here, when the minimum circle surrounding this shape is considered 
so that more clearly than the figure, it has shape where the length of a periphery becomes long 
rather than the circle. Therefore, by forming a viahole in shape like this invention, rather than a 
viahole of the conventional circle configuration, a cross-section area of plating thickness inside a 
hole can spread, and electrical resistance of a viahole part can be reduced. 
[0015]Since fault that electrical resistance increases will produce a viahole of a circle 
configuration if a hole is made small as mentioned above, For example, by forming a viahole of 
shape as shown by A of drawing^, when electrical resistance will increase, if it is going to form a 
viahole of a circle configuration of a size temporarily shown by B of drawing 3 for densification of 
wiring, Rather than a viahole of a circle configuration shown by B, a cross-section area can 
become large and electrical resistance can be reduced. That is, by a viahole of a circle 
configuration, a viahole of a byway which cannot be formed from electrical resistance increasing 
can be formed by considering it as shape of a viahole like this invention. 

[0016]ln this invention, although based also on shape of a viahole, it is possible to form a byway 
viahole with a size of about 10 micrometers in general. A size of a viahole in this invention shall 
mean the minimum diameter of circle surrounding shape of a viahole. 

[0017]Next, drawing 4 explains a manufacturing method of a printed wired board of this invention. 
Drawing 4 is a sectional view showing an example of this manufacturing method at process order. 

[0018]For example, copper foil is stuck on the surface of the substrate 5 which consists of glass 
fiber and an epoxy resin, it patterns with the photolithographic method, and the circuit pattern 2 
of the 1 st layer is formed (refer to the figure (a)). 

[0019]Next, on the substrate 5 which did in this way and formed the circuit pattern 2, heat cure 
of the epoxy resin etc. is applied and carried out, and the insulating layer 6 is formed (refer to 
the figure (b)). 

[0020]Subsequently, the mask 7 which has formed a desired viahole pattern is piled up, and the 
crevice 9 which irradiates with the laser beam 8 from on the mask 7, or reaches a pattern of the 
1st layer by a plasma etching technique etc. in an excimer laser device is formed (refer to the 
Drawing (c) and (d)). A viahole pattern of the above-mentioned mask is formed in shape as 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgLejje?atw_u=http%3A%2F%2Fwww4.i... 2008/05/16 



JP,06-314865,A [DETAILED DESCRIPTION] 



3/4 <<-v 



shown in draw! ng_2 rather than is circular. 

[0021]Then, the copper thin film 1 0 is formed all over an inside of the crevice 9 being included 
with sputtering, nonelectrolytic plating, etc., and the copper-plating film 1 1 is further formed in 
fixed thickness with electrolytic copper plating (refer to the Drawing (e) and (f)). 
[0022]After an appropriate time, patterning by the photolithographic method is performed and 
the circuit pattern 3 and the viahole 4 of the 2nd layer are formed (refer to the figure (g)X 
[0023]ln this way, although the printed wired board 1 of this invention is done, a further 
multilayer printed wired board can be manufactured by repeating the above process. 
[0024]When performing circuit alterations further, it becomes easy for a mark of a position of a 
pin of Vcc, Gnd, and IC, etc. to be able to distinguish a kind of parts, direction, etc. easily, and to 
pinpoint a part which processes a circuit pattern by changing shape of the above-mentioned 
viahole 4 arbitrarily. 
[0025] 

[Function]If it is in the invention of claim 1, by the viahole of a circle configuration, the viahole of 
the byway which cannot be formed from electrical resistance increasing can be formed by 
forming in the shape where the length of a periphery is longer than the minimum circle in which 
the shape where the viahole was seen from the top surrounds this shape. 

[0026]If it is in the invention of claim 2, distinction of the kind of parts, direction, etc., pinpointing 
of a part which processes the circuit pattern in the case of circuit alterations, etc. can be easily 
performed by changing the shape of the above-mentioned viahole according to every kind of 
circuit pattern within a patchboard. 
[0027] 

[Example] Hereafter, an example explains this invention still more concretely. 
[0028]The surface of the one side copper clad laminate which stuck copper foil of 9-micrometer 
thickness on the surface of the substrate which consists of glass fiber and an epoxy resin was 
lightly ground with the brush, and the dry film resist (made by trade name "Liston" Du Pont) was 
pasted together after rinsing and desiccation. And the mask which has formed the desired 
pattern was exposed and developed repeatedly. And etching removal of the ferric chloride liquid 
which heated the portion which copper foil exposed at 50 ** was sprayed and carried out. After 
rinsing, it was immersed in 5% of sodium hydroxide solution, the dry film resist was exfoliated, and 
rinsing and desiccation were performed. As a result, the desired circuit pattern of the 1 st layer 
was obtained. 

[0029]Next, on the pattern produced by doing in this way, heat cure of the liquefied epoxy resin 
(made by trade name "EPO fix" SUTORUASU) was applied and carried out so that the whole 
substrate surface might be covered. The mask which has formed the desired viahole pattern was 
piled up and the crevice which irradiates with a laser beam from on a mask with an excimer laser 
device, and reaches the pattern of the 1 st layer was formed. It seems that the shape of the 
above-mentioned viahole pattern is shown in (a) of drawin g 2 here. 

[0030]And by sputtering, the copper thin film was formed all over the inside of a crevice being 
included, and electrolytic copper plating was further formed at 10 micrometers in thickness. 
[003l]Then, electrodeposited resist (made by trade name "photograph ED P-1000" Nippon Paint 
Co., Ltd.) was applied to the whole surface, was exposed and developed, and the resist pattern 
was formed. 

[0032]Then, it etched with 50 ** ferric chloride liquid, resist was exfoliated in sodium hydroxide 
5%, the surface circuit pattern of the 2nd layer and the viahole with a size of 50 micrometers 
were formed, and the printed wired board as shown in dj^awinglwas obtained. 
[0033] 

[Effect of the Invention]As explained to details above, according to this invention, the viahole of 
the byway which cannot be formed from electrical resistance increasing in the viahole of the 
conventional circle configuration can be formed, And a printed wired board with high wiring 
density at which the reliability of the electrical link between different layers was maintained can 
be provided, without complicating the work process of a viahole. 

[0034]Pinpointing of a part etc. which distinction of a viahole and marking of of a printed wired 
board become possible, for example, process distinction of the kind of parts, direction, etc. and 
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the circuit pattern in the case of circuit alterations can be easily performed now by changing the 
shape of the above-mentioned viahole arbitrarily. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the example of 1 composition of the printed wired board 
of this invention. 

[Drawing 2] It is a top view showing the example of representation of the shape of the viahole in 
this invention. 

[Drawing 3] It is a top view for explaining an example of the shape of the viahole in this invention. 

[Draw ing 4] It is a sectional view showing an example of the manufacturing method of the printed 
wired board of this invention at process order. 
[Description of Notations] 

1 Printed wired board 

2 The circuit pattern of the 1st layer 

3 The circuit pattern of the 2nd layer 

4 Viahole 

5 Substrate 

6 Insulating layer 

7 Mask 

8 Laser beam 

9 Crevice 

10 Copper thin film 

1 1 Copper-plating film 



[Translation done.] 
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(54) Title of the Invention 

METHOD FOR MANUFACTURING MULTILAYER WIRING BOARD 
(57) Abstract: 

Constitution: A wiring pattern 2 is formed on a substrate 1 and 
15 further a polyimide film 3 containing filler is formed thereon 
and dried. Next, the polyimide film 3 containing the filler 
is irradiated with exciraer laser beam E through a mask 5 to form 
openings 4a immediately before making via holes . The polyimide 
film 3 containing the filler is irradiated with ultraviolet rays 
20 S through a glass mask 6, excluding the places in which the 
openings 4a are formed immediately before making via holes and 
the polyimide film 3 containing the filler is developed to form 
via holes 4 and thereafter, heated. 

Effect: Since the via holes in the substrate are all formed to 
25 have the shapes of positive tapers and the connection properties 
of the via holes between upper and lower conductors can be 
improved . 



2 



Claims 

1, A method for manufacturing a multilayer wiring board 
by forming a polyimide containing Si0 2 and a metal wiring pattern 
on a substrate and layering it, wherein the method comprises 
5 the respective steps: 

a first step of forming a metal wiring pattern on a 
substrate; 

a second step of forming a filler-containing polyimide 
film having photosensitivity on the entire surface of said 
10 wiring pattern-bearing substrate by a spin coating method; 

a third step of drying said filler-containing polyimide 
film at a low temperature; 

a fourth step of irradiating said filler-containing 
polyimide film with excimer laser beam through a first mask to 
15 form openings immediately before making via holes in the 
filler-containing polyimide film; 

a fifth step of irradiating said filler-containing 
polyimide film with ultraviolet rays through a second mask, 
excluding the places where the openings are formed immediately 
20 before making via holes; and 

a sixth step of developing said filler-containing 
polyimide film and heating the film to imidize said 
filler-containing polyimide film. 

25 Specification 

DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

Industrial Field of the Invention 

The invention relates to a method of manufacturing a 

30 multilayer wiring board, and particularly a method of 

manufacturing a multilayer wiring board having via holes for 
connecting upper and lower conductive layers of a highly dense 
multilayer wiring board to be installed in a large scale 
integrated circuit (LSI) . 

35 [0002] 



